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The effeotive dfhedral;-later& ' force  charmterii tfce,  and 
directiona;L stability with controle fixed were setisfactory. 
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forces along axes, pounda 
, . .  

m m t s  about -s, p a d - f e e t  

. .  
hinge marnent of one elovator, pound-fa& 

hlnga moment of rudder, p a d - f  eet 

p o p e l l e r  effective th rust ,  pounde 

propeller torque, p m d - f  eet 

free-stream d p t m i c  pressure,,pmds per square foot 

effective dynamic pressure st tail, pounds per square f o o t  

wing area (10 -00 square feet on model) 

horizontal-tail area (1 .gl aquare feet on model )  

w i n g  mean a8ro-c chord (M .A .C .) (1.494 feet  on model) 

r o o t - m e ~ - s q ~ e  chord of a control surface back of hinge 

. .  

line, feet 
- I  - , . . .  

. .  . -  , 
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span of one elevator along hinge llne, feet 

span of rudder along hinge line, f e e t  

air velocity, feet   per  second 

' .propeller diameter (1.862 f e e t  on model) 

propeller aped., revolutions per eecond 

mas8 deneity of alr, slugs per cubic foot , .  

angfe of attack of horizontal base line, degrees 

ang le  of attack of tall chord line 

angle of yaw, degrees 

a n g l e  of downwash, degrees 

angle of stabilizer with respect to horizontal base line, 
&sees; positive when trailbig edge ie down 

control-surface deflection, degreea 

propeller blade angle at 0.75 radius (27 degrees on model) 

tall-off aerodynamic-c,enter location, percent wing mean 
aerodynamic chord ' 

effective dihedral, degrees 

t horizontal tall 

rQlllllll0 
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The low-wing seaplme fighter =del was supplied by the 
Daval Aircraft  Factory. 4- t h r e e - v i e w  drawing and photographe of 
the model are shod  in'figures I and 3 .  m e  sfrplane $8 a f loa t -  
wing type seaplane' idth o three-blade right-hand propeller set 
in the hul l  above' the wlng t r @ l S n g  edge. Plan-f o m  aha blade- 
form CUIITBEI for 'the propell'er used on the mpdel are shown in 
figure 4. '.The physical 'characterist ics of the airpEa3la are 
tabulated in table6 I, II, In, and.IV. 



In order to e m a t e  ground effect for ~ o m e  b a t e ,  the model 
wa8 mounted in t he  tunnel. above a ground board which campletelg 
npanned the tunnel and extended abmt 4.0 inches &he& of 
and 80 inches bohind the pivot point. The ground board w&B 
placed 12.75 inches below the normal center of Ep'avity at 0' a n g l e  
of attack, whfch aYowed about 1/2-inch clearance under the mode) 
at a = 120. (See f fg .  6 .) 

Photographe of t u f t s  to d e t e m b e  the stall progreselon of 
the wing were made fram the top of t h e  tunnel The photographs 
were taken at 1/29 of a second expoaura. For this timing conditica, 
a tuft that appears as a point or is pointed upstrean indicates 
stall, while a blurred tuft indicates unsteady flow. 

The model propeller W&B driven by a $-horsepower electric 
motor, the speed of W c h  wag determined f ra  an elsctrio 
tachometer whose error is within f 0.2 percent. 

The model was tested in both cruieiw asd landing configu- 
ratim away from the ground and in hndixqj and take-off con- 
figurations near the ground board. The flaps were set at O0 deflec- 
tZon f o r  the cruieing and take-oFf configurations and at 60° for  the 
larding canflguration. .The f lap deflection m e  the,only Vrlation b 

of the &del in the different c013flguratione~., . 

1 

, TESTS AxbRESuLm 
- Teat Conditione 

. LansLey 7- bg 10-f oot tunnel .- The t e s t e .  were made a t  
dynamic pressures of 16.37; 9 .a, 4 . ~ g ,  and 1'.p2 pounda per 
squara faot ,  dlich corroaponded to airspeeds Of about 80, 60, k,  
and X, mile8 p r  hour. The t e c t  Reynolds numbers were about 1,12o,ooO, 
&,OOO 560,000, and 280,000 bssed on the wing m e a n  aeroaynamic chord 
of I .492 feet. The dynamic preseui-ea of 16.37 a d .  9 -21 were usod f o r  
propallel- windmilliw and Bower on, respectively Because of the 
turbulence fac tor  of '1.6. f o r  the tunnel, the effective Reynolds 
numbere ( f o r  maximum l i f t  coeff icfenta) ware about 1,790,000, 
1,340,000,. @O,OOO, .arid 440,000. 

Lawleg' 4- by 6-foot tunnel I-  The teste were made at a 
d p a m 5 . C  pressure crf 13 pounda per square foot, which cGrrespond8 
to an airspeed of aboyt 72 mllea por how Ths t e a t  Reynolds 
number w&8 about 4W,oOO bessd on the tiil average chord 
of 0 -679 f e a t  Because of t h e  'turbulence. fac tor  of 1.93 for the 
tunnel the effective Eeynolde number (for maximum lift coeffi- 
cie*%8j W&3 about 880,000 . 
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Correc tioM 
. .  . ... . .  

hnd-es  7- by 10 -foot tunnel . - The data obtained with the 
ground board in p h c e  w8re not corrected f o r  tares caused by the 
model support strut becauee of the iqmctic&ilit$ of obtaining 
tares Jet-boundaq corrections were not applied because they 
have been ehown to be ne&ligible.for 'the ground-board test 
installation All other .bta have been corrected .for tares 

of attack, t h e  drag coefficients, 
coeff icien-i;s . 'Ithe .correctima 
of. .referonce L : .  

. .  

. . .. 

. .  . .  

All. jet-boundary  corrections were added t o  the teht data. 1 . . 

Langley 4- by 6-foot tunnel .- The data  h3ve been corrected for 
tares caused by the m o b 1  support strut. A J e t - b o w  correctLon 
was applied as follows : 

.. . 

oa 

The j e t - b o w  correctiana 
since they were negligible. 

= 1.161% 

to t h e  hinge m c m e n t  xore not applied 

Test Procedure 

4- propeller callbratian vas made by measuring the longitudinal 
force of the model w i t h  f l a p s  re t racted and horizontal tail off at 
an angle of at tack of 00 for  a range of propeller speeds. Thrust 
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coefficfents were determined fram the re lat ion 

Tc' = c 
X(gropeuer o$erating).- %(pmw,~.~c  r r-vtd) 

I 
The torque coefficients were coquted  by uee of a calibration of 
motor torque as a function of m.imum current. The results of the 
m d e l  propeller calibration are presented in figure 7. 

m e  variations df &st .'&I. torque coefficient with lift 
coefficient f o r  'the full-scale airplane .and , t he  model are shown 
in   f igures  8 arid 9. The data for the 'fuU.-,scale ebfrplane wera 
obtained from ful l -scale  propeller data. The thrust coefficients 
of the airplane were reproduced during power-on testa by the  use 
of figures 7 and 8 to match the propeller speed a.nd l i f t  coeffi- 
cient of the model. The value of T,' for t h e  tes te  w i t h  pro- 
peller windmilling m e  about -0.022. In general, the torque 
coefficients f o r  the model w8re not the same as the alrplene 
coefficiente . (see fig. 9 .) 

At each angle of  attack f o r  power-on yaw testn the propeller 
speed was held constant t;hrou@Gut the ;yaw range. Since the l i f t  
and thrust coefficients vary with yaw xhen t h e  propeller speed 
and angle of attack are held constant, the thrust  coefficient IB 
strictly  correct only a t  zero yaw. 

. 

Lateral-stability derivatlves were. obtained f rcmpitch t es ts  
at angles of yaw of ' s t  50 by ass- a atmight-l ine  variation 
between these points. The large-synibol paints on the plo ts  of 
kiter&-stabilitg derivatives were obtained by measuring slopee 
through zero yaw fmm yaw testa . : 

Because previow teats indfcated that propeller operation 
plad l i t t l e  effect on the flow over the  ai ierom, all the  aileron 
tea ts  wme made w i t h  the  propeuer  wtndmi~ing. 

Presentation of Results 

An outline of t h e  f2gures preeenting the results i s  @veri 
below (Figs 1 through 9 a r e  model drawings, photographs, 
and pcwer charts .) 

Figure 
A .  Miscellaneous propeller-off t es te  

.X. Effect of stabilizer set t ing 

I1 . Effect of Reynolds nulziber - LO 

11 
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111. Effect of elevator deflection 

IV . EZPfect of tai l  f i U e t  

B. Effect of covering over hull propeller 
opening. 

B . Iaolated horizontal tail 

I. Hinge gap uneealed 

C . Elevator-fixed  atakilitg 

9 

Figure 

12 

13 

14 

1.5 

16 
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Figure 

II. Elevator deflection required for trim 25 

E Ground-board tests 

I. Stabilizer testa 
, (a) ' Take-off donftguratioii3 . .  

(1) Propeller windmilling 
(2) Take -off power 

(b) hn&ing configuration .. . 
(1) Propeller winamilling 
(2) Take-off power 

III . Elevator-f ixed neutral points 

N. Dynamic-presmre ratioa and average downwash 

(a) Take-off configuration 
(b) Landing configuration 

V Elevator deflection required fo r  trim 

29 

30 

: F. Stall- characteristic8 

G. Lateral-etability derivative8 

I Propeller windmilling 

I1 . Take -off power 

H Characteristics in yaw 

I. Rudder f fxed 36 

U. Rudder free 37 

. .  
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The .only measurable effect  of the te11 f i l l e t  (fig. 13) occurs 
in '%he longftUdim1 force coefficient; removing t h e   t a i l  f i l l e t  
made Cx slightly lese negat.ive  thrwghout most of, the lift 
range. 

. , . .  . . .  
I .  . . .  

. .  
. .  ' I . The drag of the, h u l l  . l e '  l&e t?ec&ae the propeller is 
. ,located i n  an 'opening in the middle of ' t h o  hull ,  Figure 14 ahowe 
that the hull. propeller opening caused . the minim drag t o  be 
about 46 percent higher'  than when' the cut  -out covered with P 

' 8imple fa i r ing.  The 'opening elso caused d small decreese i n  
the alope of the lift curve, and increased %he s t a t i c  -1ongi- 

. . - !  . .  ... . ' . 1 .  

Iaolated Tei1,Chawctoristics . .  

, A ser ies  of t e s t e  w e  mede on the horizontal. t a i l  t o  investi- 
. . .. . I. . 

.'gate the lift e n d  hinge-moment, charaCteristics'~Over E complete 
; ..ran@ of elevator deflections . a t h  the .elevetor .hinee 6pp open 

' A n d  seeled. (See figs. 15 and 16.) The i sohted" ' ta i1  hinge- 
moment coefficientB are based on the average of t h e r i g h t  ~ n d  
left elevator hinge moments. The veluea of the various  parameters 
which were read over range8 of &boa and &:OSe, respectively, 
are summarized in  the folloKing table: . .  

Ghp' see led , .  . GFp ODen . , , . I  Cap senled 
and faireh 

' 0.049 ' ' 0.052 
.034 - -67 

""- 

"C" - .0063 
-"" .~ 

- .002 - .003 - .m66 . .  -"" . 

, . .  . .  . .  
- -L- 

: Longitudinal Stabi l i ty  . . .  

' Neutral point. - Figure 21 &Bents the va,riatim of '  nbutml- 
pofnt position and the effective tail-off aerodynamic center l o a -  
t ion  calculated  from.8,Aabilizer a d ,  elovakt0r;data. A positive; 
static margin exis t s  f o r  all conditione  inveetiEgated for.,the 
normal center-of-gravity location. Power has a largo etabillzing 
effect while flap deflection. and'inclinatidn oe ' the thrirat axis 
(with windmilling propeller) . hape very l i t t l e  effpct. . . , , 

, ' , ., , . I , '  :: ,: ': .".. .. . .  . 
. .  . , .  .. . I  . . .  . ; ,  

.. . :  . . .  . I .  , 
. . .  , .  . . ' I ,  " 

, .  , . . .  . .  . .  . '. 

. . . . .  . . . . ,  - .  . , . . . . . . 

c 
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Fram figure 32 it  appears  that with it = 3.5' in the landing 
configuration a range of elevator  deflection of -XI .5O to lo is 
required f o r  trim  with elther the propeller windmilling or with 
take-of" .power. , 

... .. . . .I. ' .*  ' 

The resul-ta 
milling and with 

Stalling  Characterietice 

of tuft  teste of the m c d s l  with propeller wind- 
take-off  Dower are presented in figme 33 for the 

. . cru1,sing . . .  configuration &-in figure-34 for the landing configuration 

For the windmilling propeller, cruising and Il%na% confim- 
retiom, the a t a l l  appeare to ste,rt  at the trailing  edge of the 

, '  root  section;in,the region of the propeller-at  rather low lift 
' coefficfents.  Application of power tends to  increaee  the aree 

near tho  propeller over wkich  the  flow ia Btalled, eepecislly  over 
. the left wing. The e.ppliaation of power also  accentuates tke 

tendency of the left wing panel  to ~b.11 in the  region of the 
aileron before C of the model ie reached. The right winq 

panel tends to e t a 1 1  In the  vicinity of the:a'lleron, but the 
extrema  tip  of both wlng panels remina 'unstalled. 

b x  . -  

Stability derivativee at. . x n r ~ l l  angles of yaw .- In the  cruising 
configuration for both  propeller w3ndmflling, and take-off power 
(fig. 3 ) ,  the effective  dihedral ,mriee between 6.5O and 80 over 
'most of the lift w e  with the exception.of a sudden drop, in  the 
effective dihedral for the propeller-wh&ailling condition..at a 
lift  coefficient of 0.94. This audden change in dihedral ,effect 
is probably a result of wymnetrical.'wing a t a l l . . '  The effeFtive 
dihedral in landing configuration wlth propeller winihilling 
variee from Bo :at L i f t  'coefficient of 0.~25 . to 3.5* at a l i f t  
coefficient Qf 1.43; for the sams configuration with ,$ake-off 
power it varios from 9.50 at a lift  coefficient of o 21 to 4 . 5 O  
at a lift coefficient of 1.57. 

Directional stability exieke (C ie negative) f o r  all the 
SJJ 

conditions  testid; varies from approximately -0 .OW? to -0 .OOW 

over the  lift range. Dipctional &ability irrcreasee about 40 per- 
cent over the lift range for take-off power because of 'the  increased 
slipstream velocity ra t io .  For untrimmed conditione t h e  large 

c"y) c 
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. 7. Power mueed only mall changes in directional t r i m  but 
did create aayrmnetq of the pitching-moment coefficient through 
the yaw w e .  

" 

Enaneering Aide W 

. 
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m e  . . . . . . . . . . . . .  Float-wlng seaplane interceptor 

Engine : 
Manufecturer'a deafgnation. . . . . . . . .  R a n g e r  W-770-9 
Rating8 : 

Normal power . . . . . .  563 bhp at 3200 rpm at 8e& l e v e l  
450 bhp at 3200 r_am at 27,000 f't 

Military power . . . . .  625 bhp at 3400 r p m  at aea level 
500 bhp at 3400 r p m  at 27,000 ft 

Take-off power . . . . .  625 bhg st 3 b Q  rpm at eea level 
Propeller gear ra t io  . . . . . . . . . . .  (0.6471) 

Propeller: 
Tspe . . . . . . . . . . . . . . . . . . . . .  Aeroproducta 
Diameter, ft . . . . . . . . . . . . . . . . . . . . .  7.5 
Blade design . . . . . . . . . . . . . . . . . . .  C-20-144 
ITuniier of blade8 . . . . . . . . . . . . . . . . .  3 blades 

Landing ear: 
None ffloat-vlng a e a p b e  with catapult  and r e t r i ev inghooe  



I .  , ,  

C o n d i t i a a  

t-" 

c of gravf 

(ppem0llt; 
. MA .O .) 

24.7 

21.7 

42 -55 

42.02 

4 

I 
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Area, sq ft 

spxll, ft 
Aspect ratio 

1 Taper ratio 
t 
&Dihedral, deg 

Sweepback, quarter chord 
line, deg 

Mean aerodynamic chord, 
. ft  (startfng 5.27 in. 

aft  of leading edg6 
at center m e )  

R o o t  chord, ft; 

Theoretical t i p  chord, ft 

~ 

Wing r i 
T 

i 

i 
-c ! 

0009 -64 

0009-64 

Adjusteble 
(2.1 to 9.7 

AdjustnBle 
0.1 to 9.5 

3.48 

1.56 

%hem1 moasumd from bottom surface of wing. 

%Angle of fncidence measured with reepect to horizontal base line. 



. .  . . . .  . . 

I '  . a  

Root-mean-square 
chord, behiaa 
h b g e  line, ft 

Rlevatora 

. .  . .. . 
I I I 
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FIGTmz IammS 

Figure 1.- Three-view drawing of the t- scale NAF seaplane mcdel. 

Figure 2 .- System of axes and cmtrol-eurface hinge marrier& and 
deflections.  Positive va3rree of forces, n;omente, and angles 
txm indicated by arraw~. Positive values of tab hinge moments 
and deflections are in the aame directions 88 the positive 
values for the control eurfaces t o  which the tabe are attached. 

Figure 3erPhtograph of the  i- acale NAF 86aplazle model with 
propeller oZf. Cruising configuration, t a i l  f i l l e t  on. 

Figure 3b.- Photograph of the $-scale NAE' seaplane model wi€h 
horizontal thrust axis. Landing configuratian. 

Plan-form a d  blade-form curve8 for propeller used on 
-scale NAF' seaplane mcdel D, d2ameter; R, radius; 

radiue; b, section chard; h, section thickness; 
p, propeller blade angle. 

Figure 6.- Position of the t -~sca le  model of the NAF airplane and 

Figure 7.- GWacter  stice of a 1.862-foot dimeter three-bladed 

ground board in the tunnel, a = Oo, 

propeller 011 the F- f ecale I W  Seapla120 model a = 00, p = 270, 
q = 9.21 pound8 per square foot. 

Figure 8.- Effective thruet coefficient available at any lift 
coefficient for the I" seaplane. 

Figure 9.- Comparison of torque coefficient values for the constiant 
speed seaplane propeller (625 hp at 2200 rpm &t 888 level) and 
for a t -male model propeller (firced pitch, fl = 27@' 1 delivering 
the same Tc*. ' 
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Figure 12.- Effect of elevatar deflection on the aerodynamic 
characterist ice of the t- scale model of the NAF seaplane. 
~ o p .  off; it = q; q = 16.37 pounds per square f 0 0 % ~  6 = Oo; 
thrust aXi8 hWiZontal..  

Figme 13.- Effect of ta i l  fillet on the a e ~ a m l c  character- 
i e t i c e  of the -scale model of the  HAF seaplane. Prop. off; 

axis horizontal 

Figure 13.- Concluded. 

1% = 2"; 6, = !3 ; Q = 16.37 pQWd8 per BQUa??e foot; 6f =' oo; fd"U8t  

Figure 15.- Chmacteristics of the isolated horizontal tail of t h e  t- ecale model of the NAF float-wing seaplane with the hinge gap 
Wl86aled. 

Figure 15.- Concluded. 

Figure 16.- Gharractsristics of the ieolated horizontal t a i l  of the t- scale model of the NAF float-wfng seaplane with the hingle 
gap uneealed. 

Figure 16.- Concluded. 

F'igure 17.- Effect of' &abilizer on the aerodynamic characteri&ics 
i n  pitch of the $---scale NAF' seaplane modeL Cruising configuration; 
prop. windmilling; 6, = O*; thrust axis inclined. 3' to horizontal. 

Figme 18.- EPfect of etabi l izer  on the aerdymmic characteristic8 
i n  pi tch of t h e  t- scale NAF seaplane model landing configmatione; 
prop; windmllling; &e = 00; thrwt a x i s  inclined 3' t o  horizontal. I 

Figure 19.- Effect of stabilizer ~ 1 1  the aerodynamic characterietice 
i n  -pitch of the -scale NAF eesplane model. C r u i s i n g  configuration. 
8e = Oo Thrust axis horizontal. 

- .  

(a) Windmilling. - 
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Figure 19.- Conaluded. 

(b) Take-off  power. 

Figure 20.- Concluded. 

(1) Take-off power. 

Figure 21.- Concluded, 

F f w e  22.- Dynamic-preesure ratios and average dmnwmh angles 
at the t a i l  of the t- scale model of the W seaplane. 

(a) h.uislng configuration. 

F i m e  22.- ConoludeB. 
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(b) Continued, 

Figure 23.- Continued. 

. (b) Continued. 

Erdgure 23.- Concluded. 

(b) concluded, 
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F i m e  24.- Cwtinued. 

(b) Concluded. 

Figure 24.- Continued. 

( c )  Take-off power 

Figura 24.- Continued. 

(c) Contfnued. 

Figure 24.- Continued. 

(c) Continued. 

Figure 24.- Concluded. 

( c )  Concluded. 

. -  

Figure 25.- Elevator deflection required f o r  trim of the $- acale 
&!AI? seaplane model away frcnn the  s o u n d ;  it = 3.5O0; thrust 
axis horizontal; aea levelopratitn. 

Figure 26.- Effect of stabilizer an the aerodynamic characteristlce 
i n  pitch of the $-scale NAF eeaplane model near the &round. 
Take-off configura%icm; 6, = O?; thrust axis horizontal. 

(a) Winamillhg 

Figure 26” Concluded. 

(b) Take-off power. 

Ffgure 27.-Effect of etabilizer on the aero-c characteristics 
i n  pitch of the t - scale NAF seaplane model near the ground. 
LanBing ccnfigwration; 6, = 0’; tbrmst axL8 horizontal. 

(a) Windmuling 

Figure 27.- Concluded. 

(b) Take-off power. 
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Figure 28.- Ef’fect of elevator deflection 011 the aerodynamic 
charaater is t ics  in pi tch of t he  t- scale W seaplane model 
near t h e  ground. Landing configuration; it * 3 .!W; thrust 
exis horizontal. 

(a) Windmilllng. 

Figure 28.- Cantlnued. 

(a) concluded, 

Figure 28. - Concluded. 

(b) Take-of‘f power. 

Figure 30.-EfToct of power and model configuration rn the e levatoh 
fixed neutral point locatlon af the 1)- scale model of the 
W,A.F. seaplane near the  ground. T h r u s t  axis horizantsl. 

Figure 31.- Dynamic-pressure ra t ios  and average dmwaeh anglee 
at the tail of the  0- e o d e  model & the NAF seaplane near the 
ground. T h 8 t  axis  horizontal. 

(a) Take-off configuration 

Figure 31.- Concluded. 

(b) Landing coafiguratioa 

Figure 32.- Elevator deflection required for t r i m  of the $- scale 
NAF seaplane model near the ground. Landing configuration; 

: thrust aria horizontal. 
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FIGURE I;EGEND.- Continued 

Figure 33.- Concluded. 

(b) C,ancluded. 

Figure’ 34.- Tuft etudiee of the &scale W seaplane model. 
Landing c o n f i ~ 8 t l o n .  

Figure 36.- Continued, 

(a) Concluded. 

Figure 34.- Continued. 

(b) T&&f power. 

Figure. 34.- Concluded. 

(b) Concluded. 

Figure 35.- Effect of flap settimg 011 the laleral-stability 
characteriatics of anglee of yaw. tr-ecale mudel of 
NN? seaplane. Thrust axie horizontal, 

Figure 35.- Concluded. 

(b) Take-aff parer. 
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(a) Continued. 

Figure 38.- Contfnued. 

(a) concluded. 

Figure 38 .- Continued. 
(b) Takeaff power, a = 1.46. 

(b) Continued. 

Figure 38.- Continued. 

(b) Continued. 

. 
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Figure 38. - Continued. 
(b) Concluded. 

Figure 38.- Continued. 

IC) Winirm.rlling; CL = 5.9L 

Figure 38. - Continued, 

( c  1 continued . 
Figure 38.- Continued. 

(c) Continued. 

Figure 9.- Ccntfnued. 

( c )  Continued. 

Figure 38. - Cent hued . 
(c) Concluded. 

Figure 38.- Continued. 

(a) Take-off pcner; u = 5.16 

Figure 38. - Ccntinued. 
(d) Contfnued. 

Figure 38 .- Cmtinued. 

(d) Continued. 

Figure 38.- Concluded.. 
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Figure 39.- Effect of ruCder deflection on the aerodynamic character- 
istfce in yaw of the  $-scale &el of the NAF seaplane. Landing 
conf ' i@Ir~~iOn; it = 3.5O; 8, = 00; thrust axis  horizontal. 

(a) Windmilling; a = 3.26 * 
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(a) Coatime&. 

Figure 39. - Continued 

( a )  Continued. 

Figure 39.- Continued. 

(a) Concluded. 

Figure 39.- Continued. 

(b) H a l f  thrust of' take-off power, a = 2.89. 

Figure 39.- Continued. 

(b 1 Cont hued, 

Figure 39.- Cont3i;lued. 

(b) Continued. 

Figure 39.- Continued. 

(b) Concluded. 

Figure 39.- Conticued. 
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Figure 39.- Continued. 

(c> C o n t h u d .  

Figure 39.- Continued. 

(c) Contfnued. 
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(b) Landing cmfiguratian. 
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Figure  2 .- System of axes a n d   c o n t r o l - s u r f a c e   h i n g e  moments 
a n d   d e f l e c t l o n e .   P o s i t l v e   v a l u e s   o f   f o r c e s ,  moments,  and 
a n g l e s  are i n d i c a t e d  b y  a r r o w s .   P o s i t i v e   v a l u e a  o f  t a b  
h i n g e  moments  and d e f l e c t i o n s  are i n   t h e  same d i r e c t i o n s  
as t h e   p o ~ i t i v e   v a l u e s  for the c o n t r o l  s u r f a c e s  t o  which 
t h e  t a b s  are a t t a c h e d .  - 
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Figure 3a.- Photograph of the 1/4-scale NAF seaplane model with 
propeller off. Cruising configuration, tail m e t  on. - 

. . .  . .  
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Figure 3b.- Photograph of the 1/4-scale W seaplane model with 
horizontal thrust axis. Landing c o ~ c m .  - 
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Fig. 33a 

Figure 33.- Tuft studies of the 1/4-scale NAF seaplane model. - Cruising configuration. 
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1 (b) Take-off power. 
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Figure 34.- Tuft studies of the 1/4-scale NAF seaplane model. 
Landing configuration. - 
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Figure 34.- Continued. 
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(b) Take-off power. 

Figure 34.- Continued. 
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